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(54) Suspension arm 

(57) A lower arm 11 for an automobile which Is 
formed by pressing a metallic plate comprises a first hor- 
izontal portion 15 extending horizontally when attached 
to a vehicle body, perpendicular portions 16a, 16b 
formed by bending downwardly peripheral edges of the 
first horizontal portion 1 5, reverse flanges 1 7a, 1 7b, 1 7c 
formed by bending Inwardly lower edges of the perpen- 
dicular portions 16a, 16b and a second horizontal por- 
tion 20 provided In the vicinity of a vehicle body mount- 
ing portion 13 In order to project upwardly from the first 
horizontal portion 15. The height of a center of bending 
for vertical bending load is raised higher by the fomnation 
of the second horizontal portion 20 so that a distance 
from the center of bending to the reverse flanges 1 7a, 
17b, 17c is increased, whereby tensile load and com- 
pressive load acting on the reverse flanges 17a, 17b, 
17c is reduced. 
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Description 

BACKGROUND OF THE INVENTION 



the suspension arm in which the reverse flanges are 
fonried by pressing peripheral edge portions of the me- 
tallic plate, the suspension arm comprises: 



FIELD OF THE INVENTION 5 

[0001 ] The present invention relates to a suspension 
arm for an automobile, which Is made of a pressed me- 
tallic plate. 

DESCRIPTION OF THE RELATED ART 

[0002] it is l<nown that a suspension ami for an auto- 
mobile is made of a steel sheet, which is pressed in a 
crank fashion at peripheral edge portions thereof, there- 
by to provide overall a hat-like cross section. In order to 
make the suspension, the material of the suspension 
arm is bent at a portion "a", and bent at a portion "b" in 
opposite direction to the portion "a". As a result, a easy 
press work is required. Moreover, the material of the 
suspension arm has a small elongation, so that the plate 
thickness of the material at the portion "b" is difficult to 
thin. 

[0003] However, since the undersurface of the sus- 
pension anm is opened to decrease the rigidity, It easily 
happens to be deformed by loads, in order to avoid the 
problem, when the cross section of the suspension ann 
is enlarged orthe thickness of the material is increasing, 
it happens the problem that the overall size of the sus- 
pension anm is enlarged or that the weight of the sus- 
pension ann is increased. 

[0004] Thus, It is proposed In Japanese Patent Unex- 
amined Publication No. 188022/1996 and Japanese 
Patent Unexamined Publication No. 318722/1996 that 
the reverse flanges is formed by bending peripheral 
edge portions of a steel sheet 180 degrees or over to 
thereby solve the problem. 

[0005] Incidentally, in the suspension amis described 
in Japanese Patent Unexamined Publication No. 
188022/1996 and Japanese Patent Unexamined Publi- 
cation No. 318722/1996, since the reverse flanges are 
formed to bent the peripheral edge portions of the steel 
sheet 1 80 degrees or over, the elongation of the material 
at the reverse flange portion is greater than that of the 
suspension ami having the hat-like cross section. 
[0006] As a result, since the thickness of the material 
at the reverse flange portion is reduced, the strength at 
the portions where the thickness of the material Is re- 
duced when bending loads is generated at the reverse 
flanges. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to im- 
prove the durability of reverse flanges In a suspension 
arm, in which the reverse flanges are formed by press- 
ing peripheral edge portions of a metallic plate. 
[0008] According to a first aspect of the invention, in 



a first horizontal portion extending substantially hor- 
izontally when attached to a vehicle body, perpen- 
dicular portions fonned by bending downwardly pe- 
ripheral edges of the first horizontal portion, reverse 
flanges fomned by bending inwardly lower, edges of 
the perpendicular portions, and a second horizontal 
portion projecting upwardly from the first horizontal 
portion. 

[0009] According to the construction of the first as- 
pect. In the suspension arm comprising the f irst horizon- 
tal portion, the perpendicular portions and the reverse 
flange portions, the height of a bending center for verti- 
cal bending load is raised by providing the second hor- 
izontal portion which projects upwardly from the first hor- 
izontal portion so that a distance from the bending cent- 
er to the reverse flanges is increased, whereby tensile 
load and compressive load acting on the reverse flanges 
can be reduced, thereby making it possible to increase 
the durability of the reverse flanges even if the thickness 
of the material is reduced due to the large elongation 
thereof at the time of pressing the material to fomi the 
reverse flanges. 

[0010] According to a second aspect of the invention, 
there is proposed a suspension arm for an automobile 
made of a pressed metallic plate, the suspension arm 
having a wheel mounting portion to which a wheel is 
mounted, a first vehicle body mounting portion provided 
transversely inwardly of the wheel mounting portion and 
a second vehicle body mounting portion provided at a 
position longitudinally apart from the first vehicle body 
mounting portion, the suspension arm further compris- 
ing in the vicinity of the first vehicle body mounting por- 
tion 

a first horizontal portion extending substantially 
horizontally when attached to a vehicle, body, perpen- 
dicular portions fomried by bending downwardly periph- 
eral edges of the first horizontal portion, reverse flanges 
fonned by bending inwardly lower edges of the perpen- 
dicular portions, and a second horizontal portion project- 
ing upwardly from the first horizontal portion. 
[0011] According to the construction, in the suspen- 
sion ann comprising the first horizontal portion, the per- 
pendicular portions and the re verse flanges, the height 
of a bending center for vertical bending load is raised by 
providing the second horizontal portion which projects 
upwardly from the first horizontal portion in the vicinity 
of the first vehicle body mounting portion to which the 
largest bending load Is applied so that a distance from 
the bending center to the reverse flanges is increased, 
whereby tensile load and compressive load acting on 
the reverse flanges can be reduced, thereby making it 
possible to increase the durability of the reverse flanges 
even if the thickness of the material Is reduced due to 
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the large .elongation thereof at the time of pressing the 
material to.form the reverse flanges. 
[0012] According to a third aspect of the invention, 
there is proposed a suspension arm for an automobile 
made of a pressed metallic plate, the suspension amfi 
comprising a first horizontal portion extending substan- 
tially horizontally when. attached to a vehicle body, per- 
pendicular portions fomied by bending downwardly pe- 
ripheral edges of the first horizontal portion, reverse 
flanges fomried by bending inwardly lower edges of the 
perpendicular portions, a second horizontal portion pro- 
jecting upwardly from the first horizontal portion, and a 
third horizontal portion projecting downwardly from a 
portion of the first horizontal portion where the second 
horizontal portion doest not exist. 
[0013] According to the construction of the invention, 
in the suspension arm comprising the first horizontal 
portion, the perpendicular portions and the reverse 
flanges, the height of a bending center for vertical bend- 
ing load Is raised by providingthe second horizontal por- 
tion which projects upwardly from the first horizontal por- 
tion so that a distance from the bending center to the 
reverse flanges is Increased, whereby tensile load and 
compressive load acting on the reverse flanges can be 
reduced, thereby making it possible to increase the du- 
rability of the reverse flanges even if the thickness of the 
material Is reduced due to the large elongation thereof 
at the time of pressing the material to form the reverse 
flanges. Moreover, since the third horizontal portion is 
provided in such a manner as to project downwardly 
from the first horizontal portion at the portion where the 
second horizontal portion does not exist, the bending 
center of the suspension ann is allowed to approach the 
thickness-wise center of the suspension amn so that the 
cross-sectional configuration of the suspension arm is 
not deformed by load acting within the plane of the sus- 
pension ami, whereby the occurrence of unfavorable 
secondary internal stress can be prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

Fig. 1 Is a perspective view of a lower ann for a left 

front wheel of an automobile; 

Fig. 2 Is a view (a plan view of the lower arm) as 

seen in a direction Indicated by an arrow 2 in Fig. 1 ; 

Fig. 3 is a view (a front view of the lower ann) as 

seen in a direction indicated by an arrow 3 In Fig. 1 ; 

Fig. 4 is an enlarged cross-sectional view taken 

along the line 4-4 in Fig. 2; 

Fig. 5 is an enlarged cross-sectional view taken 

along the line 5-5 in Fig. 2; 

Fig. 6 is an enlarged cross-sectional view taken 

along the line 6-6 in Fig. 2; 

Fig. 7 is an enlarged cross-sectional view taken 

along the line 7-7 in Fig. 2; 

Fig. 8 is an enlarged cross-sectional view taken 
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along the line 8-B in Fig. 2; 
Fig. 9 Is an enlarged cross-sectional view taken 
along the line 9-9 In Fig. 2; and 
Fig. 1 0 Is a cross-sectional view showing a conven- 
5 tional suspension arm having a hat-like cross sec- 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

10 

[001 5] The present invention will be described based 
on an embodiment of the invention illustrated In the 
drawings. 

[001 6] Figs. 1 to 3 shows a lower ann 11 of a suspen- 
15 slon for supporting a left front wheel of an automobile. 
The lower amn 11 mainly includes a metallic plate such 
as a pressed steel plate. The planner configuration Is a 
so-called A-type amn. 
[0017] The lower arm 11 comprises: 

20 

awheel mounting portion 12 for supporting a wheel 

via a knuckle, 

a first front vehicle body mounting portion 13 sup- 
ported by a vehicle body, which Is positioned Inward 
25 of the wheel mounting portion 12 in the direction of 
the width of the vehicle, and 
a second vehicle body mounting portion 14 posi- 
tioned rearward of the first vehicle body mounting 
portion 1 3 In the direction of the width of the vehicle. 

30 

[0018] The lower arm 1 1 comprises a first horizontal 
portion 15 which is extending substantially horizontally 
when attached to the vehicle body. Further, the first hor- 
izontal portion 15 connects the wheel mounting portion 

35 I2,the first vehicle body mounting portion 13 and the 
second vehicle body mounting portion 14 together. 
[0019] Refen-ed to Figs. 4, 5, 7, 8 and 9 together, the 
lower ami 11 includes perpendicular portions 16a and 
1 6b which Is formed to bend peripheral edges of the first 

40 horizontal portion 15 downwardly. 

[0020] The perpendicular portion 16a extends from 
the wheel mounting portion 12 to the first vehicle body 
mounting portion 1 3, and the perpendicular portion 1 6b 
extends from the wheel mounting portion 12 to the sec- 

45 ond vehtele body mounting portion 1 4. 

[0021] Namely, the perpendicular portions 16a, 16b 
are not provided in the vicinity of the wheel mounting 
portion 12 and the first vehicle body mounting portion 
13. 

50 [0022] Refen-ed to Figs. 7, 8 and 9 together, a reverse 
flange 17a is formed between the wheel mounting por- 
tion 12 and the first vehicle body mounting portion 13 to 
bend inwardly the perpendicular portion 1 6a, a reverse 
flange 17b Is formed between the first vehicle body 

55 mounting portion 13 and the second vehicle body 
mounting portion 14 to bend inwardly the perpendicular 
portion 1 6b, and a reverse flange 1 7c is f onned between 
the second vehicle body mounting portion 14 and the 
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wheel mounting portion 12 to bend inwardiy the perpen- 
dicuiar portion 16b. 

[0023] Referred to Fig. 6 together, the wheel mounting 
portion 12 provides with a circular hole having a flange 
12a which is bent downwardly, and a knuckle is pivotally s 
supported therein via a ball joint. 
[0024] Referred to Fig. 4 together, the first vehicle 
mounting portion 13 includes a separate member such 
as a pipe having a circular cross section. 
[0025] By welding 18 with the axis of the pipe being 
oriented in the longitudinal direction of the vehicle body, 
the pipe is fixed to end portions of the first horizontal 
portion 15 and the perpendicular portions 16a, 16b, 
which fomi together an Inverted U shape. 
[0026] The first vehicle body mounting portion 13 is 
pivotaliy supported on the vehksle body via a rubber 
bush joint. 

[0027] Referred to Fig. 5 together, the second vehicle 
body mounting portion 1 4 includes a circular hole hauing 
a flange 1 4a, which is bent downwardly. The second ve- 
hicle body mounting portion 1 4 is surrounded circumfer- 
entially substantially 1 80 degrees by the perpendicular 
portion 16b. The second vehicle body mounting portion 
1 4 is pivotally supported on the vehicle body via a rubber 
bush joint. 

[0028] Referredto Figs. 7 and 8, athird horizontal por- 
tion 1 9, which is curved in an arc-like fashion as viewed 
from the top, is fonned at a central portion of the first 
horizontal portion 15 in such a manner be lowered. 
[0029] The third horizontal portion 19 is positioned 
substantially in the middle between the first horizontal 
portion 15 and the reverse flanges 17a, 17b, 17c. 
[0030] Then, the third horizontal portion 1 9 is contin- 
uously connected to the wheel mounting portion 1 2 with- 
out any difference height . 

[0031] A working hole 19a (refer to Fig, 7) Is formed 
in the third horizontal portion 1 9 at a substantially central 
portion thereof in order to insert an impact wrench. 
[0032] A stabilizer mounting hole 1 9b (refer to Fig. 8) 
Is fomned in the third horizontal portion 19 at a position 
in the vicinity of the working hole 19a on a side closer 
to the wheel mounting portion 12. 
[0033] Water drain holes 19c, 19c are formed In the 
third horizontal portion 19 at positions closer to ends 
thereof. 

[0034] Referred to Fig. 9, a second horizontal portion 
20, which is provided higher than the first horizontal por- 
tion 15, is formed on the first horizontal portion 15 at a 
positionin the vicinity of the first vehicle body mounting 
portion 13 in place of the third horizontal portion 19. 
[0035] Referred to Figs. 7 and 8, the cross-sectional 
configuration of. the lower arm 1 1 is similar to the cross- 
sectional configuration of an I type steel by fonning the 
third horizontal portion 19 lower than the first horizontal 
portion 15. Namely, the third horizontal portion 19 of the 
lower arm 11 coresponds to the web of an I type steel, 
and the first horizontal portion 1 5, the perpendicular por- 
tions 16a, 16b and the reverse flanges 17a, 17b, 17c 



con^espond to the flanges of the I type steel. Therefore, 
the second moment of area with respect to an axis LI , 
which intersects with the third horizontal portion 19 at 
right angles, becomes extremely large. 
[0036] A horizontal load acting within the plane of the 
lower arm 1 1 from the wheel via the wheel mou nting por- 
tion 12 generates compressive load, tensile load and 
bending load in the horizontal portions of the lower amn 

11 . at that time, the bending load, which is the most Im- 
portant In temis of strength, becomes a bending load 
about the axis L1 .- However, as described above, since 
the second moment of area with respect to an axis LI 
is extremely large, the tower ami 1 1 has a sufficient ri- 
gidity to bear the bending load. 

[0037] Moreover, since the lower anrn 11 has the. 
cross-sectional configuration which Is axiaily symmetri- 
cal with respect to an axis L2 passing through the third 
horizontal portion 1 9, 

the deformation of the cross section by the hori- 
zontal load is made difficult to take place, whereby un- 
favorable secondary internal stress can be prevented. 
[0038] A vertical load of the wheel mounting portion 

12, which Is taken from the wheel, generates a bending 
load acting on a surface the lower ami 11 perpendicu- 
larly. 

[0039] This bending load Is a maximum at across sec- 
tion taken along the line 9-9 (referred to Fig. 9) in the 
vicinity of the first vehicle body mounting portion 13 of 
the lower ami 11. 

[0040] As shown in Fig. 9, an axis L2' becomes a cent- 
er of bending at the portion having the second horizontal 
portion 20 which projects upwardly from the first hori- 
zontal portion 15 of the lower ami 11. Therefore, The 
axis L2' is moved more upwardly by a distance a than 
the axis L2 that becomes a center of bending of the por- 
tion having the third horizontal portion 1 9 which projects 
downwardly from the first horizontal portion 15. 
[0041] Incidentally, when a steel plate Is pressed to 
form the lower arm 11, the first horizontal portion 15 is 
first bent downwardly to form the perpendicular portions 
1 6a, 1 6b, and in turn the perpendicular portions 1 6a, 1 6c 
are bent to form the reverse flanges 17a, 17b, 17c. 
Therefore, when compared with the conventional exam- 
ple (refer to Fig. 10) in which the lower end of the per- 
pendicular portion is bent outwardly to fomi the reverse 
flange, the elongation of the material becomes larger at 
the reverse flanges 17a, 17b, 17c. Moreover, the thick- 
ness at those portions becomes thinner and the strength 
thereat is less . 

[0042] However, In the lower ami 1 1 of the invention, 

since the axis L2' as the center of bending is moved 
more upwardly by the distance a due to the fomiation 
of the second horizontal portion 20, a distance from the 
axis L2' to the reverse flanges 17a, 17b, 17c is in- 
creased. 

[0043] As a result, the tensile load and the compres- 
sive load, which generated at the reverse flanges 17a, 
17b, 17c by the bending load of the lower ami 11 , can 



IS 



20 



25 



30 



35 



40 



45 



50 



4 



7 



EP 1 223 058 A2 



be reduced to thereby increase the durability of the iow- 

erarm 11. 

[0044] Since a main body of the lower ami 11 de- 
scribed above can be produced by pressing a steel 
plate, the lower arm is not only small in size and light in s 
weight but also provides for superior productivity, and 
therefore It is also low in production cost. 
[0045] Moreover, the lower arm 11 can provide for ri- 
gidity equal to that of a lower ami made through forging. 
In addition, a stabilizer may be disposed by making use 
of the upper space above the third horizontal portion 1 9 
which is recessed downwardly from the first horizontal 
portion 15. 

[0046] Thus, while the embodiment of the invention 
has been described in detail heretofore, the invention 
may be modified In design variously without departing 
from a scope of the invention. 

[0047] For example, while the invention is applied to 
the lower arm in the embodiment, the invention may be 
applied to an upper ami. In addition, white the distal 
ends of the reverse flanges 1 7a, 1 7b, 1 7c are left apart 
from the third horizontal portion 1 9 in the embodiment, 
the distal ends of those reverse flanges may be brought 
into contact with the third horizontal portion 19 to fomi 
a pipe-like configuration. 

[0048] Thus, according to the first aspect of the inven- 
tion, In the suspension arm comprising the first horizon- 
tal portion, the perpendicular portions and the reverse 
flanges, the height of a bending center for vertical bend- 
ing load is raised by providing the second horizontal por- 
tion which projects upwardly from the first horizontal por- 
tion so that a distance from the bending center to the 
reverse flanges is increased, whereby tensile load and 
compressive load acting on the reverse flanges can be 
reduced, thereby making it possible to increase the du- 
rability of the reverse flanges even If the thickness of the 
material is reduced due to the large elongation thereof 
at the time of pressing the material to fomn the reverse 
flanges. 

[0049] According to the second aspect of the inven- 
tion, in the suspension ami comprising the first horizon- 
tal portion, the perpendicular portions and the reverse 
flanges, the height of a bending center for vertical bend- 
ing load is raised by providing the second horizontal por- 
tion which projects upwardly from the first horizontal por- 
tion in the vicinity of the first vehicle body mounting por- 
tion to which the largest bending load Is applied so that 
a distance from the bending center to the reverse flang- 
es is increased, whereby tensile load and compressive 
load acting on the reverse flanges can be reduced, 
thereby making it possible to increase the durability of 
the reverse flanges even if the thickness of the material 
is reduced due to the large elongation thereof at the time 
of pressing the material to form.the reverse flanges . 
[0050] According to the third aspect of the Invention, 
in the suspension anm comprising the first horizontal 
portion, the perpendicular portions and the reverse 
flanges, the height of a bending center for vertical bend- 



ing load is raised by providing the second horizontal por- 
tion which projects upwardly from the first horizontal por- 
tion so that a distance from the bending center to the 
reverse flanges is increased, whereby tensile toad and 
compressive load acting on the reverse flanges can be 
reduced, thereby making it possible to Increase the du- 
rability of the reverse flanges even if the thickness of the 
material is reduced due to the targe elongation thereof 
at the time of pressing the material to form the reverse 
flanges . Moreover, since the third horizontal portion is 
provided in such a manner as to project downwardly 
from the first horizontal portion at the portion where the 
second horizontal portion does not exist, the bending 
centerbf the suspension ami is allowed to approach the 
thickness-wise center of the suspension ami so that the 
cross-sectional configuration of the suspension amn is 
not deformed by load acting within the plane of the sus- 
pension arm, whereby the secondary generation of In- 
ternal stress can be prevented. 
[0051] A lower arm 11 for an automobile which is 
formed by pressing a metallic plate comprises a first hor- 
izontal portion 15 extending horizontally when attached 
to a vehicle body, perpendicular portions 16a, 16b 
formed by bending downwardly peripheral edges of the 
first horizontal portion 1 5, reverse flanges 1 7a, 1 7b, 1 7c 
fonned by bending inwardly lower edges of the perpen- 
dicular pori:ions 16a, 16b and a second horizontal por- 
tion 20 provided in the vicinity of a vehicle body mount- 
ing portion 1 3 in order to project upwardly from the first 
horizontal portion 15. The height of a center of bending 
forvertical bending load is raised higherby thefomiatlon 
of the second horizontal portion 20 so that a distance 
from the center of bending to the reverse flanges 17a, 
17b, 17c is increased, whereby tensile load and com- 
pressive load acting on the reverse flanges 17a, 17b, 
17c Is reduced. 



Claims 

1 . A suspension anm made of a pressed metallic plate 
comprising: 

a first horizontal portion (15) extending sub- 
stantially horizontally when attached to a vehi- 
cle body; 

a perpendicular portion (16a, 16b) fonned by 
bending downwardly a peripheral edge of the 
first horizontal portion (15); 
a reverse flange (17a, 17b, 17c) formed by 
bending inwardly a lower edge of the perpen- 
dicular portion (16a, 16b); and 
a second horizontal portion (20) projecting up- 
wardly from the first horizontal portion (15). 

2. The suspension amn according to claim 1 , further 
comprising: 
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a wheel mounting portion (1 2) to which a wheel 

is mounted; 

a first vehicle body mounting portion (13) pro- 
vided transversely inwardly of the wheel mount- 
ing portion (12); and s 
a second vehicle body mounting portion (14) 
provided at a position longitudinally apart from 
the first vehicle body mounting portion (13), 

wherein the first horizontal portion (15), the io 
perpendicular portion (1 6a, 1 6b) , the reverse flange 
(17a, 17b, 17c), and the second horizontal portion 
(20) are provided In a vicinity of the first vehicle body 
mounting portion (13). 

3. The suspension arm according to claim 1, further 
comprising: 

a third horizontal portion (19) projecting down- 
wardly from a portion of the first horizontal por- 20 
tion (15) where the second horizontal portion 
. (20) does not exist. 

4. The suspension arm according to claim 2, further 
comprising: 

a third horizontal portion (19) projecting down- 
wardly from a portion of the firsf horizontal por- 
tion (15) where the second horizontal portion 
(20) does not exist. 30 
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FIG. 4 
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FIG. 7 
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